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Total world shrimp supply at the end ol the 1990's is expected to exceed 3 x 10° . In 1989,
103 counties were involved in shrimp production; 10 of the lop 16 counties were Asian
and together produced more than hall the worlds production. Tropical shrimps represent
90% of the world shrimp markel. The production from wild harvest fishing operations is
fully exploited and will remain stalical ca. 1.5 x 10°1, Shrimp production from aquaculture
has shown a dramatic increase over the last 10 years due in part (o the development of
hatchery techniques and the production of halchery reared post-larvae. The culture is
centred on tropical prawns (Penacus species) grown in Southeast Asia, Latin Americs has
the potential to be a large producer of aquaculiure product bul its development is hampered
by lack of technical expertise and capital. [ Sheamp, prawn, aguaculture, wild harves:,

fisheries, world.
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Shrimp are found in all regions of the world in
[resh, coastal and occanic waters. Many species
have high value and form the basis of major
commercial wild harvest fisheries and culture
industries. There are five major market groups of
shrimp:

1. Warmwater or tropical marine species.

They mature rapidly and often grow to a large

size,

2. Coldwater marine species. Inhabit tem-

perate waters, grow slowly and are generally

small.

3. Freshwater species, Live in inland water

bodics and rivers, mostly in the tropics and

often grow to a very large size. Country 1980 1985 1986 1987 1988
4, Deep sea shrimp, Grow and reproduce China 184 307 427 457 S84
slowly and are of limited commercial valuc. India 30 2320 218 197 337
5. Krill. Landings of Antartic krill (Euphau- Jndonesia 01 182 202
sia superba) topped 500,000 t in 1989. The %”Jt?z;\iland }2’5 %,f‘ ]l\“j :ga *ig(]l
biomass is estimated at 100 £10° t. New uses Tanwan 51 10R 137 176 11
of krill by-products and increasing usc for hu- Ecuador 17 36 53 79 81
man consumption (e.g. in fapan) should en- Philippines 26 62 72 68 80
courage more attention to this species. Mexico 77715 73 84 73
Malaysia L
The world supply of shrimp increased rapidly | Greenland 36 52 64 64 65
from 1.09 x10°tin 197010 1.63x10" tin 1977 (five | gre4il e o2
weight). Supply of shrimps remained relatively Rep.of Karea 27 40 45 48 50
stable until 1981, when landings quickly accel- | jypaq S155 48 48 *as
erated to rcach about 2.5 x10° t by 1989. Norway 45 9 57 a2 42
According to FAO statistics in 1989, 103 coun- | Ausiralia 22021 19 20 20
tries were involved in the production of shrimp, World
both wild and cultured. Ten of the top 16 producing Production 1.781 2.298 2.426 2,605 2,763
countrics in 1988 were Asian and together pro- e
duced 1.6 x10° t (live weight), equivalent to 63% Estimated.

of the total world production (Table 1), For 1989
this should increase further as a result of con-
tinued strong cultured shrimp output.

Estimates reveal that 90% of the total world
market supply consists of tropical shrimp.

Coldwater shrimp landings have shown con-
siderable fluctuations, mainly due to incompat-
ible fishing efforts and the natural characteristics
of the resource (slow growth and rate of re-
covery). This has led to major collapses: United
States Pacific fishery in early 1980's, Norway
TABLE |. Sources of shrimp production (xlO3 t), by

principal country.
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TABLE 2. Catches of coldwater shrimps (xlO3 t), by
selected countries.

Country 1980 1985 1987 1988
Greenland 358 524 644 651
Norway 453 912 422 417
USA 447 195 378 36.7
Canada 12.0 14.1 254 345
Iceland 10.0 249 386 296
Denmark 7.0 103 16.1 *16.1
USSR 12.1 334 120 137
FR Germany 154 17.7 17.0 143
Argentina 08 103 28 *2.8
Total 183.1 273.8 256.3 2545
*Estimated.

and Argentina in 1986. Most of the fisheries
appear to have recovered (Table 2) and fishing
is now strictly regulated. No major increases are
expected for this group and aquaculture has
limited potential.

Freshwater shrimp output has remained stable.
Initially, demand suffered as marine shrimp supplies
increased. However demand is now increasing, due
mainly to market demand for large shrimp. Smaller
shrimp are used as marketsubsitutes forsmall marine
shrimp e.g. Crangon spp.

The growth in production of cultured shrimp
(mainly Penaeus species) has been spectacular.
In tropical coastal countries, using simple earth
ponds, tidal or pumped water supplies, local or
hatchery-reared seed, and simple fertilisation or
feeding, amarketable crop of 15-30g shrimp can
be reared in as little as 3 or 4 months. Annual
yields range from 200 to 500 kg ha' in simple
extensive tidal ponds, to upwards of 10 t ha'' in
modern intensive systems using formulated
feeds, aeration and regular water exchange.
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In production terms, the results of the blue
revolution have been impressive. In 1981, cul-
tured shrimp accounted for only 2.1% of total
world shrimp harvest, while in 1989 this was
estimated to have reached 27% with output of
560,000 t, corresponding to a farm-gate market
value of about US$2.5 billion. Much of this
originates from the developing world, particu-
larly Southeast Asia and Latin America.

As aresultof this development, rural coastal land
of limited agricultural potential, has acquired a new
status. There are also new prospects for income and
employment; traditional brackish water fishpond
operators have a new source of income; fishing
communities can get involved in catching seed
shrimp and broodstock; farm and hatcheries in
rural areas offer local employment and training for
young people. There are new services industries;
in Southeast Asia backyard hatcheries have created
excellent opportunities for small family-based bus-
iness, whose earnings in turn give stimulus to local
economies. These spin-off benefits can be simply
staggering, which is probably a major reason why
governments continue to be keen to promote this
activity despite the current problems on the market-
ing level.

The preducing countries are discussed on a
regional basis below(including the smaller pro-
ducers, some of which are major suppliers to
select markets) , followed by an overview of the
international trade for shrimp and prospects for
future markets.

EUROPE

CAPTURE FISHERIES
European Economic Community (EEC)’s dom-

TABLE 3. Cold water shrimp production (x]O3 t) from selected countries in the European Region.

Country 1982 1983 1984 1985 1986 1987 1988
Pandalus borealis

Norwa 51.6 78.2 84.0 91.2 57.4 420 40.0
Icelan 9.2 13.1 244 249 35.8 38.6 30.0
Greenland 40.7 41.2 41.5 524 64.1 64.1 725
Denmark 7.1 10.1 7.3 9.4 10.0 14.3 8.3
Others 7.5 9.2 11.2 13.6 12.1 11.6 *12.0
Total 116.1 151.8 168.4 191.5 179.4 170.6 162.8
Crangon crangon

Germany 19.8 13.4 12.0 17.7 17.0 17.0 *17.0
Netherlands 7.3 7.0 *7.0 *7.0 *7.0 *7.0 *7.0
France 1.4 1.1 1.4 1.0 1.5 1.0 *1.0
UK 1.2 0.8 0.4 0.4 1.0 2.0 1.3
Total 29.7 223 20.4 26.1 26.5 27.0 26.3
*Estimated.
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TABLE 4. Shrimp production (x1 0’ 1) by countries within the European Economic Community.

Country 1982 1983 1984 1983 1986 1987 1988
Germany 19.5 134 12.0 17.7 171 17.0 14.3
Spain 11.3 11.8 12.2 25.3 234 251 22.0
Denmark 10,2 121 8.1 10.3 11.2 19.2 6.8
Netherlands 7.3 7.0 70 “70 AR 70 *7.0
Italy 10.3 127 17.8 20.2 13.0 12.1 16.4
Greece 2.3 2.4 2.0 2 37 59 4.4
lreland (L] 01 0.1 N1 I 0 )
Belgium 2.z 10 1.0 n.9 1.a 0.8 0.7
Porlugal nd 0.7 (rs 07 n.2 0.2 "2
UK B 1.1 07 0.8 1.4 2.5 1.6
France 3.2 24 246 2 2. 2.6 2.3
Total 68.3 64.4 5512 852 81,0 59,4 75.7
*Estimated.

estic production of shrimp increased from
60,000 t in 1981 to over 80,000 t in 1987 (Table
4). Most of this production is made up of Crangon
crangon, a small coldwater species caught by the
fleets of Germany and the Netherlands (Table 3).
Spain and Italy contribute ¢ 15,000 t of Para-
penaeus longirostris, a warmwater species.

From the early 1970°s European and North
Atlantic catches of Pandalus borealis increased
steadily from 30,000 t to a peak of 192,000 t in
1985. Since then the landings have declined, due
to smaller catches by Norway, to 163,000 t in
1988 (Table 3). Norway used to account for
roughly half of the world's Pan. borealis land-
ings, but Greenland with 72,500 ¢ in 1988 has
become the leader, fceland's catch of thisspecies
tripled between 1983 and 1986. However stock
started to decline due to overfishing.Quotas were
introduced with the result that catches dropped
from 39,000 t in 1987 to 30,000 t in 1988.

Spanish shrimp production reached a peak of
25,000 t in 1985, due to record catches of Par.
longirostris. Landings then declined to 19,000 t
where they have remained. Coldwater shrinip
represent a very small proportion of the Spanish
shrimp catch. Domestic supply accounts for ap-
proximatelty half of the total shrimp consump-
tion in Spain.

UNITED STATES OF AMERICA

CAPTURE FISHERIES

The United States domestic shrimp production
was 331 x 10%bs (150,000 t) in 1988 (Table 5)
and comprised about 7% of the world’s supply.

United States total shrimp landings increased
from 192 x 10°1bs (73,000 t) in 1930 to a record
level of 467 x 10°lbs (216,000 t) in 1977, the
result of high landings in the Guif of Mexico
fishery and a record harvest of cold water
shrimps production in subsequent years, United
States total landings averaged 329 x 10°lbs
(150,000 t) during the period 1980-88, as com-
parcd to an average of 391 x 10°bs (178,000 t) for
the period 1971-79. However the total deflated
ex-vessel value of shrimp has shown an averall
tising trend during the period 1971-88.

Landings of coldwater shrimp increased
rapidly up to 1977, largely as the result of heavy
production in Oregon and Alaska. The number
of trawlers in the Pacific fishery has since de-
clined. A combination of declining shrimp
stocks and reduced prices caused by imports of
coldwater shrimp from Norway led to a major
drop in Pacific landings during the 1983-85
period. In addition, many production areas in
Alaska were closed to permit the resource to
recover, Since 1985 catches have improved in
Washington, Oregon and California, but a high
incidence of small-size shrimp at times has re-
sulted in lower ex-vessel prices. Alaskan stacks
show no signs of recovery.

The tropical shrimp fishery has not undergone
major fluctuations in recent years. This fishery
averaged 253 x10°Ibs y* (115,000 t y'') during
the period 1980-88. Since all major United
States shrimping grounds are already exploited
10 a maxjmum, the total supply from the warm-
water capture fisheries is not expected to in-
crease in the future.
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TABLE 5. Shrimp Produclion (xl(]3 Ibs), by regions, in the United States of

America.
Mid South
Yeur Atlantic Atlantic Gulf Pacific Total
1971 24,536 31.200 227,367 107,790 390,902
1972 24,461 25,248 228,941 108,811 387,461
1972 20,739 24,557 182,206 152,22 379,722
1974 17.515 27.091 186,208 142,759 373573
1975 11,655 24926 170,083 149,067 346,731
1976 2251 260,108 210,167 167.865 406,394
1977 840 18.021 265,158 192,433 476,452
197R N N.138 248,327 154.403 422875
to7a 1072 32,295 206,564 96,019 335,950
1450 ER] 32996 208,280 97,697 339,704
1951 227 16,514 264,190 A7.496 354,470
JUs82 3383 23380 209.926 34,738 183,627
1983 3469 26,615 108,457 21,124 249,664
1934 7,114 19,179 253,254 20,807 301,354
1985 9,254 27970 262,908 33.509 333.641
1956 10,328 23,120 304.051 62,686 400,183

There has been a steady increase in the number
of vessels in the fishery for tropical shrimp in the
past 10 years, Between 1978 and 1987 the num-
ber of shrimp vessels (fishing craft over 5 t gross)
in the Guilf of Mexico rose from 3,743 to an
estimated 5,800. At the same time, shrimp ves-
sels have become large and more sophisticated.

The Gulf of Mexico shrimp trawlers re-
portedly operated profitably during the period
1971~80. This trend stimulated the continued
gxpansion in the fleet, despite periodic down-
turns in shrimp prices and generally rising
operating costs. Historically the Gulf of Mex-
ico shrimp fishery has displayed symptoms of
overcapitalisation, but regulatory efforts to
limit access have generally not been accept-
able to the United States industry,

CULTURE

Total cultured tropical shrimp production was
. [,100 t in 1988, Climate conditions, high labour
costs and shortage of suitable land have generally
resulied in United States investors going abroard.
Initially this was Latin America. Currently the
focus of United States investors is Southeast Asia
(Thailand, Philippines and Indonesia).

MIDDLE EAST AND NORTH AFRICA

CAPTURE FISHERIES
Total shrimp production in Middle East and

North African countries was probably between
20,0001 and 30,000 1 in 1988. Shrimp is caught
both by industrial trawlers and by uartisanal fish-
ermen.

The principal shrimp catching countries in the
region are Algeria, Bahrain, Egypt, Kuwait,
Saudi Arabia and Tunisia (Table 6). Most fish-
cries for shrimp in the region arc considered {o
be fully exploited. However, there may be scope
for increased landings in Algeria, Qatar and the
Yemen Arab Repubtic.

CUITURE

Although there is some experimental activity
in a number of countries in the region, there are
no commercial shrimp culture operations.

There are major constraints to the development
of shrimp culture, including the availability of
suitable species, lack of freshwater, and soil and
climatic conditions. In the Middle East countries
it is anticipated that little progress will be made,
but a country such as Tunisia may be able to
develop a shrimp culture industry.

EXPORTS
Total shrimp exports from the Middle East and
North Africa were less than 10,000t in 1988.
The principal exporting country in 1988 was
Tunisia, which in that year shipped over 3,000 t.
Other countries in the region normally export
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TABLE 6. Shrimp production (1) from selected coun-
tries in the Middle East and North African Region.

Caountry 1985  198a  1Y87 198N
Algeria n/a 5277 HIS) O 805
Bahrain 1,324 (1,733 1843 Lie
Eygp! 1,939 1,717 2151 n/a
muwair 2128 1060 2,433 4999
Omun n/a " 00 ne
Qatar 33 Sh bl 106
*Saudi Arabia 2600 100 2260 26tm
Tunisia 1.756 2279 3,798 3135
Yemen (P.D.R.) 3490 333 275 R6
Yemen Arab 320 432 3ol 273
Republic
* Estimated

Jess than 1,000 t y'. Export destinations arce
primarily Europe and Japan.

OUTLOOK

There is little prospect for any increase in
supply from the Middie East and North Africa.
Most capture fisheries are fully exploited and
culture production will be difficult to develop.

Exports from the region have littlc impact on
world trade in shrimp. This situation is not ex-
pected to change.

WEST AND EAST AFRICA

CAPTURE FISHERIES

Total shrimp catches in West Africa have
probably averaged over 30,000 t in the period
1983-86. It is likely that more than 50% was
caught by vessels from non-coastal countries.

Of the West African coastal countries, Senegal
is the largest producer with over 5.000 ty ' in the
period 1983—87. The only other coastal countrics
fo produce consistently over 1,000t y' are Nige-
nia, Morocco and Gabon (Table 7).

Spain is the lcading producer of the non-
coastal countries, with an average of 8,900 t y'
in the period 1983-86. Its vessels operate under
bilateral or EEC negotiated agreements, or joint
veniurc agreements.

Fishing effort in West Africa has tended 10
concentrate on pink shrimp (Penaeus notialis).
In several countries, notably Sencgal, Came-
roon, Sicrra Leone and Nigeria, industry sources
have expressed concern at decreasing catches
and a decline in the size of shrimp caught, which
can be taken as a sign of over-exploitiation

it is thought likely that local fishing vessels
will be directed increasingly towards calching
the deepwalter rose shrimp (Par. longirosiris),

which has been taken almost exclusively by the
Spanish fleet. Local operators will have to invest
in certain changes in equipmenl, notably the
winches, to enable their vessels ta fish at the
depths required.

In East Africa the principal producing coun-
tries arc Madagascar and Mozambique. In the
period 1986-88, aver 7,000 t and 5,000 t respec-
lively, were caught annually.

CULTURE

Shrimp culture activities in Africa are still at
an initial stage. While experimental work iy
being undertaken in several countries, there are
as vet no commercial shrimp farms in full opera-
tion. Trial production is taking place in Gambia,
Madagascar and Tanzania. Madagascar has the
hest potential.

Al this stage it is not clear which shrimp species
will be found suitable for culture in West Africa.
Currently. West African operations work with im-
poried species (Pen. monadon and Pen. vanamei),
while in East Africa (Madagascar and Mozam-
bique) there is a resource of Per. monodon.

EXPURTS

Western Europe has been the principal outlet
for shrimp from West Africa, with France the
most important market. African shrimp are very
popular due to existing specics/taste preference,

Japan is the principal market for exports of
shrimp from East Africa (Pen. monodon and
Pen. indicus).

AUSTRALIA

CAPTURE FISHERY

Australian fisheries for shrimp produce ap-
proximately 20,000 t. All Australian fisheres
are managed under systems of limited entry,
restrictions on gear and closed seasons.

The notthern prawn fishery is the most impor-
tant with landings of about 10,000 t. The re-
source is considered 1o be fully exploited. The
principal species caught is the banana shrimp
(Pen. merguiensisy which, between April and
September—October, forms schools in shallaw
water. Other species caught include white shrimp
(Pen. indicus), iger shrimp (Pes. semisulcanis and
Pen. esculennes), cndeavour shrimp (M, ca-
deavouri), western king shrimp (Pen, lutisulcatus)
and red spot king prawn {Pen. longistylus).

The western trawl fishery was originally di-
rected at western school prawns (M. dalli). Inthe
1960's a modern trawl fishery began, for which
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TABLE 7. Shrimp production (t) from selected coun-
tries in the West and East African Region. Source:
FAO Yearbook of Fisheries Statistics and IN-
FOPECHE.

Country 1984 JORS  1ORH 1987 1988 |
WEST AFRICA

Coastal Countries

Morocco 1400 1.700 1.000 1201 7§00
Mauitania 300 200 300 &) 1,200
Senegal 5,300 3500 Se00 SAb na
Gambia 500 30 304) S0 500
Sierra Leone 700 00 760 ny oha
Cored'lvore 400 500 600 S 6l6
Chana 200 500 AL IS
Nigera 2,300 1,500 La00 2200 2500
Camerpon 900 A B0 B0 Ko
Gabon 1.600 1,700 1900 2,100 2000
Non-coastal Countries

Spain 9,600 10300 5,800 LA
Italy 600 00 1100 wa
Greece 1,800 2400 2,300 o )i
EAST AFRICA

Madagascar 6,052 o.0n5 “sln 9,020 7.707
Morzambique*25,845 6. 140 3520 5571 5640
Tan¢ania 294 e 35S 1262 1324
YIndustnal Neet only

the principal species are brown tiger shrimp
(Pen. esculentus) and western king shrimp (Pern,
latisulcatus). Tn recent years catches of thesc
species have declined sharply, Jeading to the
closure of spawning areas. Landings from this
fishery account for about 15% ofl the tolal
Australian catch.

The southern trawl fishery lands only western
king shrimp (Pen. latisulcatus). The fishery is
considered to be fully expoited and has had a
system of limited licences since the fishery
developed in the mid 196G’s.

The eastern shrimp fishery is 4 complex of
sub-fisheries, cach targeting a complex of spe-
cies. The fishery is mainly based on king (Pen.
plebejus, Pen. longistylus and Pen. latisulcatus),
banana (Pen. merguiepsis wnd Pen. indicus),
tiger (Pen. esculentus and Pen. semisitlcatus)
and endeavour (M. endeavouri and M. ensis)
shrimps offshore and school (M. macleayi) and
greasyback shrimps (M, beanettae) inshore and
in estuaries, with some deepwater species such
as jack-knife prawn (Haliporoides sibogae) and
scarlet shrimp (Plesiopenacus edwardsianus)
also taken.
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CULTURE

Culture production is limited although some
40 farms are reportedly involved in this activity.
Most farms use extensive technology and total
production has not exceeded 1,500 1 y.

The principal culture species is black tiger
{Pen. monodon), although there are some ongo-
ing trials with other local species. The selection
ofthe black tigeras the principal species puts the
entire Australian culture industry in doubt as it
is unable to compete nationally and internation-
ally with SE. Asian black tiger supplies because
of ¢climatic and lower production costs.

EXPORT

Total exports during 1988/1989 were 11,5941
with Japan as thc major outlet. With its market
position in Japan seriously challenged by
Chinese white, and particutarly black tiger,
Australian exporters are successtully targeting
the Spanish market for head-on shrimp.

Australia is also a significant importer. Im-
ports are mainly {rom Asian countries, with
Thailand, Malaysia aud Vietnam the major sup-
pliers. Annual imports arc about 11,000 t, and
consist primarily of cheaper products.

LATIN AMERICA

Shrimp production in Latin America is sum-
marised in Table 8, In 1988 landings from cap-
turc fisheries exceeded 200,000 t (live weight),
while cultured production was about half that
volume.

The shrimp industry in Latin Amgrica
developed rather favourably because it supplied
a growing United States market, which was also
willing to support the industry or at least invest
considerable sums of money init.

The vast majority of facilities are of United
States design and are therefore set up to suit its
market requirements. This is perhaps also the
rcason why the Latin American shrimp sector
has not been very successful in penetrating other
markets.

CAPTURE FISHERIES

Mexico is the largest capture fishery in the
region wnh an annual production in excess of
70,000 t y' (live weight), followed by Brazil
with 50,000 tand Argentinawhich has produced
up to 20.000 t. Panama produces about 15,000 t.
Other countries in the region normally fand less
than 100,000t y. A drop in production is antic-
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TABLE 8. Shrimp production (x1{1° 1), by countries
in the Latin Amencan Reginn.

Country 1984 1985 1086 1987 1uss
Argentind 237 103 7.0 28 Qs
Brazil 67.5 777 634 pALT A
Chile b L A e = ) RN
Colombia &1 S0 a2 67 3
Cuba 53 59 s 50 Y
Equador 399 362 S8 795 slo
Panama 103 15,9 131 7.8 o
Peru 2.5 37 34 S9 4.4
Mexico 799 779 T3 &7 ThU
Venezvela 5.2 60 06 o Sh

ipated because of significant over-exploilation
and poor management.

CULTURE

Except for Ecuador, culture output for the re-
gion has been disappointing. Currently the cul
ture sector is passing through a very difficolt
phase, as a result of:

— limited availability of local and foreign in-
vestment capital.

—upfavourable climatic conditions resulting in
low wild fry supply and diseases.

— hatcherics not operating or operating on
limited scalc only with poor resilts (low output
and weak animals ducto usc of antibiotics result-
ing in deformities, discases, slow growth and
high mortality in grow oul ponds).

—low prices in international markets,

—lack of research and development.

In the Latin American culture industry there
are seven counirics that descrve to be mentioned:
Ecuador, Mexico, Honduras, Brazil, Peru, Pan-
ama and Colombia.

Ecuador has accounted for over 75% of the
annual production of cultured shrimp in Latin
America. Production in 1988 was reportedly
about 75,000 t (live weight) but was expected Lo
be approximately 1% lcss in 1989, No other
country in the region produccd more than 5,000
L Yiclds vary widely. The best managed farms
producc morc than 2 t ha''y”, although the aver-
age production was estimated by industry
sources al 700 kg ha’y .

Ecuadoris reported to have 124,000 ha of ponds,
but in 1989 according to industry sources only
75,000 ha were in operation, owing 1o shortages of
sced, Although there are aboul 60 hstcheries they
have not been able to supply more than 25% of the
farmer's need. Thus the industry is still dependent
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1o a great extent on supplies of wild seed, which
vary in abundancc from year to year.

Shrimp culture in Mexico is conducted exten-
sively in about 10,000 ha of ponds with low
yields (350 kg ha''y"). Polenlially there are
100,000 ki of Tand suitable for culture, Growth
in the industry is constrained by lack of invest-
menl capital and by legislation reserving the
ownership and usc of land for cooperative
groups of farmers, Nevertheless, this is all set to
change from 1990 with privale ownership of
tand and trade in shrimp possible as new legisli.
tion comes into etfect.

The fastest growlh in the region 1s taking place
in Honduras wherce therc were 4,200 ha in usc in
1V89. 1t is thought that the total area suitable for
shrimp cullure is between 20,000-25,000 ha.

In Brazil there are reportedly 3,800 ha of
ponds. With a long coastline and a {avourable
climate, this country appears to have enormous
potential for shrimp culture, A number of difler-
ent species have been tried. Progress has been
stow, apparcntly as a result of technical and
administrative difficultics.

The area under cultivation in Peru is estimated
to be 3,600 ha from which 2,190 t were re-
portedly produced in 1988, These figures would
indicate an average yield of 600 kg ha'yr!.The
government cstimates that 5,000 ha of additional
land are available. Shrimp culture is possible
only in the extreme northern part ol the coast, It
is considered that the area under cultivation
might increase ta 8,000 ha.

The principal species cultured are Pen. van-
namei (95%) und Pen, stylirostris (5%). There
are threc hatcherics in operation using nauplii
from Ecuador.

In Panama 43 shrimp farms with a fotal area
of 3,300 ha are under extensive cultivation. Pro-
duction was reporied to be 2,800 Lin 1987 and
3,500 t in 1988. These figures would indicate an
average yield of 1,050 kg ha''y™'. Despite the fact
that this country was one of the carlicst to have
major investments in shrimp culture, growth in
the industry has been slow, chictly as a result of
lack of technical personnel, poor site selection
(especially inrelationship to the usc of mangrove
areas), lack of operating cxpericnce and political
instability.

Colombia shows potential for development,
with the area of ponds and production showing
favourable growth, Production has increased
from 1,500 tin 1986 10 3,500 t in 1988, Other
countries in the region have less than 2,000 ha of
ponds cach,



442

I the situation n the capture as well as culture
industry does not change quickly (in quantitative
and qualjtative terms) the industry will continue
to lose cstablished market outlets o Asian pro-
ducts. Latin American countrics have the advan-
tage of traditional relations and species
preference in the United States and centain
European markets, but are pressed to compete on
price, not to mention consisient supply. For in-
stance, Chinese whites are gaining market sup-
port with processors in the United States.
Similarly, Australian product is penetrating the
Spanish market for head-an shrimp.

ASIA

The shtimp industry in Asia has expzrienced
profound changes over the Jast 10 years, mainly
on account of developments in the culture of
marine shrimp (Tables 9,10). These develop-
ments have brought about serious socio-
economic and ccological repercussions on
national and regional levels, and upser rradi-
tional world marketing structures.

Asia now accounts for about 60% of the world
shtimp production, or inexcess of 1.6x10"t, due
to greatly increased aquaculture output.

The outlook for the Asian shrimp industry is
hrighter than for any other region becausc of its
compelitive position in terms of production
costs, and consistent supplies. In addition, the
processing sector is gaining the world's esteem
because of its cificicncy and high output of qu-
ality product.

CAPTURE FISHERIES

Capture fisheries have reached maximum
levels in most countries, Slight increases may
still be expected from improved handling and
gcar. Resource canservation measures are being
imposced in the majority of countries

Inland capture of freshwater shrimp for export
is limited. Landings appear to be affected by
pollution and competition from the more readily
available marine shrimp.

CULTURE

The marine shrimp aquaculture industry has
developed rapidly and has reached the stage
where mass production is a rcality, This has
mainly been the result of a producticn oriented
mentality. Governments strongly supported this
development as it was considered a potentially
important source of foreign exchange and cm-
ployment, with significant spin-off henefits.

MEMOIRS OF THE QUEENSLAND MUSEUM

The prime example is Taiwan where large
volumes of shrimp were cultured at high profit
margins. After initial hesitation and/or a period
of adaptation of the culwre technotogy ta local
canditions, praduction virtually cxploded all
over the region. Pen, monodon is the prime spe-
cics cultured with the exception of China where
Pen. nrientalis is the principal species.

In most countries a number of favourable fac-
tors allowed rapid development of aquacullure:

- tropical climate

- sound resource of broodstock and/or

wild fry.

- positive government support

—suitable species (Per. monedon)

—tradition in culture of aquatic specics.

The improving availability of formulated feed
and hatchery-reared {ry was another significant
hoost for the development of the sector,

Aquaculture has developed rapidly, particu-
larly in Southeast Asia. On the Indian subconti-
nent development has been slower, mainly
beciuse of bureaucratic constraints and limited
local investment capital and knowhow. Systems
employed are primarily of an extensive nature.

The development of the culture sectorin China
shows a number of marked differences from
other countrics in the region:

— shrimp culture developed in the colder

northern region

— the principal specics is Pen. orientalis

— development is centrally planned

— mostly extensive operations.

Nevertheless, production also increased in
China at an accelerated pace, initially duc 10 a
rapid increase in pond arca. Currently, the cul-
lure of Pen. monodon in the more temperate
southern provinces is ulso gathering consider-
ahle momentuim,

The marine shrimp cullure industry in Asia has
reached & critical point:

— prices have dropped as a result of oversupply
on the world market. Although the supply silva-
tion has rcturncd 1o normal, price levels have
remained depressed since the end of 198Y.
Farmers will have ta decide whether to continuc
10 in¢rease production with current technology,
or concentrate on efforts to imprave efficiency
in cxisting operations and develap more cost
clfective inpuls,

— current output is basically limited to two
species cultured to medium sizes. Specics diver-
sification could result in improved market move-
ment and lower pressure on inputs.

-majoriavestments ate needed in resedrch and
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TABLE 9. Agquacultured shrimp production (1,000 t) from selected countries in the Asian
Region. Source: FAQ Yearbook of Fishenes Statistics and FISHDAB.

Country 1984 1985 1086 1987 1988 1689
China 220 50 wn 1530 [&00 190.0
Taiwan 5.0 17.0 33.5 65.0 750 15.0
Indonesia 330 34 48,0 &0 825 000
Thailand 1) (B3R 15, 14 () <0.0) 70.0
Bangladesh 113 12.5 13.5 L TR0 200
India 263 RATIN 27,4 TR 33n 35.0
Vietnam 4.0 T rxl 7.0 (sn 25.0
Malaysia - - 19 RN 3.0
Others - - - SR Pl 8.0
Total-Asia 145 3 1951 2890 s ~1|? 0 A¥R.6 S06.0
Toral-World 1750 RS TEAS] =g SO iRl RIS

development to improve efficiency. The need for
cheaper and more productive inpuls and the cur-
rent occurrence of various devastating discases,
clearly indicate the nced for considerable invest-
ment in research and development.

Asia has contributed considerably to im-
proving supplies to major world markets, even
to the extent that it is harming its own industry.
This situation seems 1o have resulted in more
secrecy and a decrease in the flow of information
on actual production estimates. Producers and
exporters believe that information on production
has a negative effect, basing their arguments on
Tast vear's experience. Traders in major markets
respond with a wait and sec position, resulting in
small volumes being moved, little advance buy-
ing, little confidence in the future markel, and
consequently, a continuation of the depressed
market prices,

INTERNATIONAL TRADE

IMPORTS

World imports of fresh, chilled and frozen
shrimp into the principal market countries during
the period 1980-87 increased by 87% in volumc
and by 134% in valuc.

The dominant importing countrics throughout
the period were Japan and the United States.
During the period 1980-1987 thesc two coun-
tries maintained their share of world markets, in
terms of quantity, at 58%. During 1988 and 1989
imports into both countries have continued
increase although at a more moderate rate. How-
ever, the supply pattemns by country of origin has
experienced considerable changes particularly
in the United States market. The EEC is the third
largest market, and has shown considerable
growth in consumption Jevels, while its growth
polential is rated as impressive.

Growth in imports, by valuc; in the period
1980-1987 has been notably rapid in countries
such as Singapore (1.750%), It;ilx (319%), Den-
mark (312%), Hong Kong (238%) and Spain
(223%). The rapid growth in imports in such
countries as Singapore, Denmark and Hong
Kong has to be associated with an important
re-cxport activity which has developed.

JAFANESE MARKET

Domesticlandings in the period 1984-88 aver-
aged about 30,000 t y'. Imports, during the pz-
riod 1985-89 and in 1989 were 445 higher than
they had been in 1985,

The share of imports in total supplies to the
Japanese market increased from 61% jn 197010
80% 1 1980, whilc by 1Y38 it had reached 85%.

For many ycars India bad been Lhe Jeading
supplier to the Japanese market. In 1986 and
1987 Taiwan took the lead, but in 1988 exports
from Taiwan dropped by 54% in relation to the
previous year and in 1989 only 8,900 t were
exported. Indonesia and China assumed the lead-
ing position in 1988. In 1989 Indonesia assuwed
the top position swith exports to Japan of 52,000
t (34% more than the second largest supplicr,
Thailand).

Notable increases in exports to the Japanese
market in 1989 (compared to 1987) were
achieved by Thailand, Indonesia, Philippines,
Victnam, and China,

The growth in imports during the 1980"s has
been the result of increased demand, caused by,
among others, rising incomes, favourable price
levels, together with the movement of the popu-
lation into urban areas. Since 1985 the strength
of the Japanese currency in relation to the United
States dollar has also substantially contributed to
Japan’s strong import performance.

Declining prices have contributed to a signifi-
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TABLE 10. Wild gshrimp production (1,000 1) from selected countries in the Astun Region,
Source: FAD Yearbook nf Fishenies Stanstics and FISHDAB.

Country 1084 [BAN] 1086 1987 1958 1989*
China RN 21072 2001 1025 RRAN) S80.0
Taiwan nu e 0 1077 1370 1265 R3S
Indonesia 132.9 1441 1572 1675 1678 170.0
Thialand ni 1362 1203 139.5 1501 130.1
Bangladesh S0 0.0 7301 710 75.0 750
India YN 2325 21T 2167 216.7 210.0
Vieltnam Ny S0 S1) S5.4 360 3A.0
Malaysia nd 701 521 72.9 72.09 72.9
Japan Hlu S50 374 47.5 7.5 450
TFotal 7149.2 11511 oo 171 6 1376.0 1319.5
“Estimated.

cant change in the pattern of consumption. In
1982 institutional copsumption was reported to
account for over 75% of total usage, with the
remainder consumed at home. By 1988 home
consumption had increased (o 55% of the total
usage.

Because of increased refail sales the Japanesc
market was abie to cxpand further in recent years,
despite Lhe fact that institutional sales appeared 10
have reached saturation point.

No major increase in Japanese import and con-
sumption levels are anticipated. The gradually
weakening yen, signs of reduced growth in the
national economy, tncreasing competition {rom
other food items, e.g. salmon and beef, and the
already high levels of per capita shrimp consump-
tion, arc all factors that undermine conflidence in
the future growth of the Japanese markel.

UNITED STATES MARKET

Domestic shrimp landings in the period 1985
1988 averaged 162,300 ty'', live weight. Domestic
catches of tropical shrimp have remuined stable for
many years. Coldwater shrimp landings declined
in the carly 1980°s. but have recently started to
recover and in 1988 accounted for 25% of the total
domestic landings. Production from domeslic
shrimp culturc is negligible.

Imports increased each year during the period
19851988, and in the latter year were 405 higher
in volume than they had been in 1985, In 1989
imports remained at the 1988 level. Imports
slumped during the last quarter. when the market
virtually collapsed due to an oversupply cansed by
dumping of Asian black tigers and whitc shnmp,
deverted from the Japanese market,

The share of imports in tofal supplies 1o lhe
United States market increased from 53% in 1970)
to 55% in 1980 and by 1988 had rcached 75%.

For many years Mexico was the lcading sup-

plicr to the United States market, but this country
has been unable to maintain its position. In 1987
Ecuador took the Tead, but in 1988 was narrowly
overtaken by China. Most of the product sup-
plied by China and Ecuador is cultured white
shrimp und these two countries together ac-
counted for 37% of the total volume of United
States imports in 1989, During 1989 imports
from Ecuador dropped by 22% due 10 problems
in their cullure induslry,

The most significant factor in 1988 was the
sharp increase in imports from China (+145%)
in relation to the previous vear, a position main-
tained in 1989, Imports {rom Taiwan (-53%) and
Mexico (-23%) declined sharply in 1988 from
the previous year, as a tesult of problems in
culture production and Jower landings from cap-
ture fisheries respectively, During 1989 Mexico
maintained this level (+15%) but Taiwan lost
more ground as its exports for the year dropped
by unather 57% compared (0 1988,

Headless shell-on shrimp is the predominant
product lorm for imports and in 1988 accounted
for 71% of wtal imports. During the period
1985-88 imports of headless shell-on product
grew by 54%, while peeled shrimp imports in-
creased by 18%.

In the period 1970-80 United States consump-
tion of shrimp increased by only 9%. In the
period 1980-88, however, it grew by 78% as a
result of the increasing popularity of shrimp and
improved availability, Still, per capita consump-
tion in 1988 was a modest 1.1 kg (edible meat
weight),

The drop in price levels for the medium sizes
(20-25 and 26-30) during 1989 was the result of
a substantial increase in supply of these sizes,
mainly cultured product from Ecuador, China
and Southeast Asia. The Jarge sizes (under 15)
followed suit as the price gap widened.
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The prices for the smaller sizes held up retu-
fively well in 1989 because of increased sales
through retail outlets and the fact that imports of
these sizes from Ecuador were much below nor-
mal (and anticipated) levels.

In recent years the patlern of consumption has
changed. It ts estimated that about 304 of shrimp
ts now sold retuil, as compared to aboul 15-20%
as recently as 5 years ago. Lower prices have
enabled retail outlets 1o sell shrimp .at prices
which make it attractive in relation to competing
products, and which provide favourable profit
margins.

The current United Stales market canm be de-
scribed as unscettied as nobody scems to have a
clear picture of what is happening. There is only
scattered news on the production side, which is
also mostly based on rumours. Asaresult trading
is generally for immediate use only at depressed
pnice levels. There is definitely no clearly de-
fined direction, The United States market can be
expected lo have great potentiat in terms of an
increasc in imports although the current weaken-
ing of the cconomy will probably havea negative
impact on growth, The lower value of the dollar
and higher inferest rates arc additional negative
factors. On the other hand, anticipated higher
[ucl prices could have a negative effect on do-
mestic lundings, leaving more room for imports.

EUROPEAN MARKET

With a total consumption of aver 250,000 tin
1988, live weight equivalent, Europe follows
Japan and United States as the third fargest
migrket for shrimp.

Coldwatershrimp (Pan. borealis), whichisthe
major product in the Western and Northern
Eumpcan markets, is mostly supplicd by coun-
tries {tom the north Atlantic, Declines in catches
by Norway and the USSR have been compen-
sated for by relatively slable lundings in Green-
land, lecland, Faeroe Island and Denmark. The
proportion of coldwater shrimp in the (otal
shrimp supply to the European market declined
from 49% in 1982 to 41% in 1988, although it
increased in absolute terms from 81,000 t to
106,900 t during the same perind.

Imports of shrimp into Europcan countrics in
1988 were 45% tigher than they had been in
1985.

The increases inimports of tropical shrimp can
also be ascribed, at [east partially, to the strength
of the Enropean currencies in relalion to the
United States dollar and the slow growih in the
supply of the preferred coldwater specics. Price

considerations may also have played arole inthe
growing importance of tropical shrimp,

Contrary to the preferencc for coldwater shrimp
in northwestern Europe, consumption in south-
crn Europeun countries, especially Spain, France
and Italy, is primarily directed 1owards ttopical
shrimp, and one of the most preferred product
forms is head-on shrimp from Aftica, the Madi-
terryncan and Latin America, Despite consistent
supply and price advantage Asian shrimp have
not been able to make inroads in Spain and 1ialy,
Quitc the contrary can be said aboul Western
Evrope. which can be considercd black tiger and
chinese white territory by now.

Little impact is expected from the opening up
of the castern European markets in the shir
term. Incomies ure 100 low,

Judging from the economic preference and
current per capita consumption, Europe offers
the most promising growth potential, However,
it should be kept in mind that shrimp does not
occupy the same status and popularity in Europe
as it does jn Japan and the United States.

MINOR MARKETS

There are a number of important and rapidly
growing markets such as Singapore, Hong Kang,
Canada and Australia, Inaddition, the metropoli-
tun areas in developing countries harbour a sub-
stantial number of wealthy people who do dine
out frequently and like to consume shrimp. Their
role in the world shrimp market will become
incseasingly important. For inslance, Brazilian
exporters indicate that they could scll the entire
national production in the home market, and only
export to carn hard currency,

FUTURE MARKET PROSPECTS

The sharp drop in world shrimp prices during
the fourth quarter of (989 has been a reminder
to producers and traders thal shrimp, like all
traded commodilics. is subject to fluctuations in
price when the forces of supply and demand arc
out of balance or when a traditional trading pat-
tern fulls apart and uncertainty takes over. The
rapid cxpansion in recent years of cullured
shrimp production in Asia and Latin America
caused a temporary oversupply on world mai-
kets. The sudden [all in prices was incvitable.

Other factors that contributed 1o the dramatic
weakening in market conditions during the last
pattof 1989 were;

1. ikc oversupplicd and tempnratily saturated
Japunese markel
2. the gradual reduction in prices since casly'
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3. the increasing compelition among cx-
porters

4. the switch from a supply to a demand
dniven market

5. the marketcers in major markets not being
ready for the new demand driven market
situation.

In considering the future market prospects for
shrimp over the next five Lo ten years il is impor-
tant to maintain a focus on Jong term trends and
underlying market forces, and to avoid being
overly influenced by the recent dramatic events
of 1989. To a certain extent this recent risis has
already been overcome, although atconsiderable
cost. During most of 1990 the major markets
actually experienced a shortage of cerfain spe-
ciesand sizes, as a result of production problems
and sustained high consumption.

Overall demand for shrimp vver the next de-
cade will depend mainly on such factors as
population growth ratcs; increases in disposable
income; prices of shrimp; prices of meat, {ish,
poultry and other substitutes for shrimp; and
consumer tastes and preferences. Forecasts of
changes in demand for shrimp depend upon un-
ticipated changes in these factors and on the
responsiveness of shrimp consumers to these
changes.

The World Bank predicts that the population
growth rate in industrialised countries during the
199(V's will be about (1.3% annually, whilc that
of developing countrics will be about 1.8% an-
nually. Overull, the world population is pre-
dicted to grow at annual rate of approximately
1.4% during the 1990°s. Although total pupula-
tion growth will affect overall shrimp cansump-
tion, it will largely depend on the increase in the
number of people who can afford to buy shrimp,
how much theirdisposable income will grow and
how much of this total disposable income will be
spent on seafood (i.e. shrimp).

The World Bank forecasts that the real Gross
Domestic Product (GDP) in the industrial and
developing countries will increase at average
annual rates of 2.6% and 4.9% respectively over
the present decade. This suggests a weighted
average growth rate of GDP worldwide of ap-
praximatcly 3,.5% and an average per capita in-

come growth rate of about 2% annually in the
1990°s.

Estimates of the income elasticity of demand
for shrimp vary widely from matket to market.
In our opinion overall income elasticity of
demand for shrimp will be less than 1.0. Using
the estimate of slightly Jess than 1.0 as the {uture
incomc elasticity of demand for shrimp, a world-
widc population growth rate of 1.4%, an average
growth rate of per capita income worldwide ot 2%,
and other factors remaining constant, shrnimp
demand should rise at an estimated annual rate not
exceeding 2.5%. up to the year 2000,

With total world shrimp production in 1988
estimated at approximately 2.45 x10° t with
demand expected to continue to grow at about
2.5% annually, the total world production for
shrimp will have to rise to about 3.2 x10°t by the
year 2000, It is not expected that there will be
any signiticant increase in landings of shrimp
from capture fisheries. A certain proportion of
the required supplies will come from reduced
post-hatvest losses because of better handling
and improved yields through new processing
technologies and  product  development.
Nevertheless, the major share of the additional
supplies will have to come from culture opera-
tions which will have to grow from the 1988
level of about 560,000 t to about 1.3 x10°t in the
year 2000. This implics an annual growth rate of
cultured shrimp of about 7% over the period until
the year 2000, Thus production will have to
continuc to increase at the 1985-90 rate, result-
ing in a cultured shrimp production at the year
2000 of 1.5 x10™ . Such a growthrate of cultured
shrimp output appears highly unlikely without
either o significant rise in real pond bank prices
and profif margins approaching 1988 levels, ora
major breakthrough in culture technology that
will substantially lower production costs, and/ar
increase output.

Therefore our forecast is not onc of an over-
supplied market, although there may be periods
of excess supplies, e.g. because of temporary
favourable natural conditions. Price levels to the
producer/exporter will very much depend on
marketecrs in major markets successfully pro-
moting shrimp as a tasty, healthy, and value-
for-money tood item,



